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(54) [%9ao«lii] s « 



(57) imm] 

*5v>T. ±mjEm(oiS!!^nt lt. -^=s:n i Sy m 

ff. y^l. 0) -t?^$tv-5 = y'5^/Vfiit'ft:'^Sr«V^'5o 
*L<, ^<OjEm'^Mm<om^tt5~2 q O urn 



4S7 ! 



IfS^^iI — jss:n i Sy (^^^ y^i. 0) -e 

Ni Sy x-^$rL^=^>y^;um<mtmmi^ty'^^>y 
1 iE«(Dsmo 

i Sy -e^^tt^^^^^^/V^tftf^ft 5 0 — 9 5^4% 

T% mmm± 1-40 ss%r% ^^>$^-f^ 1-30 
[0001] 

[0 0 0 2] 

[0 0 0 31 ^(D^':^^<o-m^Km^mMxmmx^ 

[0 0 0 41 L;e)>b. 3ff^J;i, 400-1600 mAh 

^m^iiigf^mmiinti.x^m^fi. (sk 

o t h e i m) C>^:i^^aT•rt^i^V^^4:gr^-^^ 
5 14 128-^^$B. *H^rF||5, 4 4 1, 8 3 1 -i- 
^^UTSw (wfi3W±) LTV^T. 
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[0 0 0 5] ^^^t^h. m&^:t^it^m. mk. 

[0 0 0 6] 
(0 0 0 71 

imm^ms^-r^ti^cD^m --jksn i s 

y (S^. y^l. 0) Xr^$;h.5^:y^/^ffi£{[:f^^:iE 
[0 0 0 81 

20 TffiV^^^^^<^r/^®£>ft:^f^^ -^^NiSy (^^^ y 
^1. 0) X^i^ti^it^^Xh^ ^ yi:^lU±(Om. 

^*^tmMw^^:t^ (s) (D±^^> h7b^^m\^^-r 

Sfflf«l;55fc5- — iKSlN i Sy -^^^tt^^ry 
^/i^iftfkffe^ LTJ:±, y = 1 — 1 0(3D®Hl^cOt><^);dSif 
^b<. y = 1 — 5(^)ffiHP^(D^>cD;$5j: t9$f^ ^ y 

= l-3cojiHrtcot>(D;d5$ ^{-0^ t.v\ ^(D—^^ 
N i Sy -C^^tt^^^^y/PfgfLffeif^ii^ UT*&ff-C. 
30 ^£Di^YXfi#^c:^*$tt«rV^;^)^ O. l-10Mm;dS 

[0 0 0 9] iE^lfi. iilB-^^N i Sy X^ 

mi^(Dmmi^. ^<^>'^-fj:t^^mPLxmi^\^fziEm^ 
M^mMi^^m^^xiEm^m^^^-:^ h^mmi^ 
(y<>{ >'^-i^h^^^\:^}t>^^ncmm^^x^\,^x7^)^h 
lEmmmnxhh—^^N i Sy x^i^ti^=^>y^/uii^ 
im^^t*tm:^i.xh^\^^) . mi^tifziEm^M^^^ 

40 mi^xiEm^Mm^m^i.. i^^^^t^uscx. i^mm^^ 

[0 0 10] L;0^b. Aim<D^o\:^, lEm^m'k-EL-< 
50 m^-r^b^tib^X^^ -«gS;N i SyT^$tt6 = 5/^ 
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[ 0 0 1 1 1 ±miEm^mm(Dm^t x^xn^ s ^ 

±.tm±\^<. 1 0/xmi^_b;6SJ:i9ig:^L<. ^/c. 2 
0 0 //me4Tj55$f^U<. 1 0 0 /xmi^T^^J: >9$f*L 

{Cj:oT. — iKSlN i S y"C^$:ttS^iy>^/^«it<kiacO 

tt^iiIElc:%S^-^5^i:;55-ct, 2 0 0 // mg;l 

[0 0 12] ±fB#«^tc^ LTti. m^\t. 

Tjfyr-fev. TKyr-fe^w. ^Kyr^y:/. ^Ky 
tt^^-r^^i^y r^y 4<y fn— /w^fcf^-^ett^tD 

[0013] IE®^iSJ^'tC*5ttS— iK^N i S y 

i SyX^^n^^-^y^^^i^mtW^S 0-^-9 SM 
«m^^|c;6Sl'-4 0fi*:%. ^<^>V-ib^l--3 0 
mM%7bm^ UV\ ±IE(0 J: 0 flS^N i S y "C^^ 3o 

ti^^y^/i-m\i^i^. AEm^m^^xb o~9 5^4% 
^::^^y^/umtm(Dm^m^M<u-ofzi^xhv . :i<d 

— i SyX7r^^^^=^y^;vm\:.^<DsEm^m^ 
<o^^mt\^X\^. 7 0-9 0SS%;55j:^jig:^U<. 
8 0-^9 omft%;65$^i^»^Uv\ 
[0 0 14] ^fc. ^fl:{*o:E®^^J45(0^^4fi. 1 
-4 om»%365$f^Lv^;6^ ^<^)#sfrfii^:>^?i^mtt 40 

[0 0 15] AimjEmmn^^t ltj^. ^y^.^^. r/^^ 

[0 0 1 6] A®<?5^^K(h bTf±. y^!^ 
A, h y ^7A/^<t*(^r/V';^ y :^JS. ^;vi^^J>., -^{f 



(nmmmMVc. (^) ^fcf^^-r^ (^^) 5:^tf 
g^fk^. y^^7A=^^vvh<^^^{b^^. ^yrir^-. 
^yr-fe^u^^. 7j^yr^y>. ^Ky /Ky 

f n -/u/^ <D J; 5 /J^*^^«itSr*■t-^ ^ y -^^tt 

^/cC ^ ^Stt^f y - 7i ^ffl V ^ 5 r i: 

#tc:y^^^A. y^-J^i^-g^^, y ^':5^i^>r::r>'il:K 

[0 0 17] :&^ltof^M^&t^. ffiv^5A@ffiifeK<?^S 

-^^^^ii'^^m^^^. ^fc. i^miB^Ktx^xmmm 

>y-fj:t^^m:t. u^L.xMm^m^mmL>. "tti^ 
mm\^6^m^^x^—:^h\c]^ {y<^>1$^—^^hh^^^:^ 

^^t\cx^xi^m^ti^o fc/cu ikm(Di^m:^m 
oXhX\^\ 

[0018] mmnt fi. m^mmn (wr. rm 
[0 0 19] _hi5«»K<t UT. ^r. 

[0 0 2 0] mm^(7)mm^^t LTfi. -X/V-. 

(ism^3 0JWJi) ^m^L^xm 

V^:5r CcOct 5^<C^^^^^^^V^^><;7^y^' 

[0 0 2 1] mm^^t UTJi. JilS^IKfiJl^l- 

fj: t*(omikcoT/i-^/i-^:^'r/i-m'^ y w y ^ ^^^^J: 



10 0 2 2] t.fz^ mmit\.xc==c:^m^u^:t^ 

ttcoig:TSrfflJSiJtrt^OT?i?^bv\ 5 ^cf C = c 

H (CF2 ) 4 CH200CCH=CH2 . F (C 

F2 ) 8 CH2 CH2 OOCCH=CH2 ^j:t*<DC = C 

^^W^^ ^ 5 ^ ;^ "X /U7^)^m i'fhti^o 

[0 0 2 3] ±mmm^^\cmm^ii:^mmwmt lt 
mmnM<DMmit urt^. m^i^. l i f. l i c 

K L i C 1 O4 . Mg (C 1 O4 ) 2 . L i PFe . 
LiBF4 . LiAsFe . LiSbFe . LiCFa 
SO3 . L i C4 Fg SO3 > L i CF3 CO2. L i 
2 C2 F4 (SO3 ) 2 . L i N (R f SO2 ) (R 
f SO2 ) . LiN (RfOSOz ) (Rf OSO 

2 ) . L i C (R f S O2 ) 3 . L i Cn F2n.l S O3 

(n^2),LiN(RfOS02)2 i^^X*Rf t 
^l^i^^i^^^4T*fc^i2a^_h^l^bT>^v^5r 30 

^$tt5^0-eti*V>;&s, 0. 3 m o 1 / H^±:d5&^ 
b<. 0. 4mo 1 / 1 j; ^ 

1. 7mo l/ieiT;dS&^L<. 1. 5mol/ljeJl 
[0 0 24] y/i^^ y -^-mSlSJ^. Jilsm«?fR^y/u 40 

^ h y i*<Dii:^)t^^ y 5^cJi^tt ^ =^ y 
^^sa-^s^ift* ir<ostt)ti»(ofigt* J: tk y 

/^"7" h^Ti^ y Ix'— y h 
y :x V^^^VC^l^^ h 

^Ti^yi^— :u^-<>-i$?^y ;<y h^yl^fc 

:^^ri5^yu— v^-^o-^^y ;^ y /i^-^^f-T:^ 
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Lfc;^?y-v-;6S>$^/Wb^Ji:UTf^ffi-r'5o 4#tcr(?5y/u 
LT/i^ y •v'-fb Ufc ^7 ur«ag^;^-f-5 y ^ 

[0 0 2 5] 

[00 2 6] JfeJSfirrl 1 

'SEm^^WhX.X^ --«^N i Sy lC:|oV^Ty == 1 {Cffl 
a-r^il£{k:=i5/^/l- (NiS) ^>^V^. C (D«t{l^3:i 5^ ^ 

/n 5 g i:^^:7r-r h 2. 7 g ir-fe^i^v-y^^ 5/^;^ 
0 . 3 g Sril-a^^SglcAtb. «;^-c 1 0 il^f^WL^X^Xt^ 
^ 1 5m 1 (0-n~^^;V-2~^xJi y K>'^^.;^PLT3 

05>P«m^Lfcc, ov^T:^Ky y 5^ {t: If r^y 7^ ^^Sri 2% 

-&*-r6N-j?«^/l— 2-fc:^n y K:^^|gl 6. 7 g 

i^Vi^x^^\z\^^mm\^xiEm^n'^^^-y^ v^m 

[0 0 2 7] ^^tt/cZE^-g^^J^^-^-;;; h ^JS^ 2 0 
j:/mCDr/U'^r^»>J^^ (i^^T X : 2 5 0 mm X 2 2 0 m 
m) ;^^^/^5IE1^^«ftt::^^L. 1 0 0*C(D7jx 2^ h >^ 

i^- hc»Jir*i o^^r^m^tufct^)'^, ^^{ci2ot:T- 

1 0^rBm^^j^UTN-7«^/u-2- t'^n y K:^?rl^ 

[0 0 2 8] A^J^. T/^rd^^/>!/;^#Ha43T-i?:^ 1 0 
0 ;r m(^^Sy ^-^A^^- 5,>^/U^ (i^>rX: 2 50 
mmX2 2 0mm) ^IC^-^T n — T'JOjE LT. ^ 

S y ^ Am«r ^ 5^ r ^: J: o Tf^M 

[0 0 2 9] m«?IKf±. :3i^ix^^:;57— 7K^>— h^^^/i. 

iPFe^rl. 2 m o 1 / 1 ^^$ii:/c^^g^ffiV^yho 
[0 0 3 0] ^UT. -hl2:E^i:A«i^^$2 5/.m(^ 

n>-:7^/PA-r7U^r^»>i^Jg-^'f4;Ky 

^^^gy >r/^A<?5H^^ ^-4^— hy^/i^A^o^b^c^^^^co 

A«;5-^^ix-^tLffi^^5l ^ W byh)KffiT*«Bfl Lxm 1 



(5) 



#5B2 002-7536 



i^i ^(D-jj(Dm^mit=^^y^/i^ (N i s) ^fs^nt 

[0 0 3 2] rtt«r$p5(c:pb<tftKi-e^. tfriejEfii 
1 b t'^U2(D^m^J^'>^^2 b 3^ 



\z^\^m^in. ^m^'¥-e(D-:ij(o^m^ikmmmi^2 
[0 0 3 3] ±mmmm 1 <^mm«r^ffiffiifeK 1 g sfc 

«9 6 0, 12 0. 2 4 0, 6 0 OmAlC^sa-rSS^ff^il: 

x:^^^c«^^fv^ mm(Dm±m}^\^i. ov) . :itt* 

[0 0 3 41 









(mA/g) 


(mAh/g) 


(mAh/g) 


6 0 


6 0 3 


5 9 7 


12 0 


5 8 6 


5 9 1 


240 


5 94 


5 8 6 


6 0 0 


5 8 4 


5 6 8 



10 0 3 5] ^1 l::^-r J; 5 1-. *JS«»J i (ommti. jE 

HJg^Rl g^fct)(DmSSffi*5 6 OmA, 120mA, 
2 4 0mA, 6 0 OmA©^^-rtt(C*5V^■Ct), 

<. 6 0 OmA/g t^^5;^m^KT•^^femSrii^9iSLT 

10 0 3 6] JtiJ^il 1 

«t{k=s"5r/V' (Ni S) l;ift;tT«S{t:^ (CuS) SrS 



30 



[0 0 3 7] c»jt«5tsi 1 roam^^i£«sj 1 1 

[0 0 3 8] 
[*2l 







51f-fi^;PBCD«PS 


(mA/g) 


(mAh/g) 


(mAh/g) 


6 0 


5 6 4 


2 12 


12 0 


5 7 1 


15 3 


2 4 0 


5 4 6 


16 4 


6 0 0 


5 3 1 


13 6 



[0 0 3 9] S2{C^-rJ; ^cOitS^t^JK^mffe 

wmmmi^s 3 omAh/ s&s±xmmMxh^h 



X. 5 (0^4:65 /h^<. zil^mi 
[0 04 01 HiSt^J 2-6 
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jE^^MM<D^^^ 5 ^m^ 50/im, 100;/ 2 



10 

aco*l^jh«JBEf;il . OV) , ^c?5^iJc«^5i^-r i^/u^ 

[0 0 4 21 
[^3] 









5U--ri^;PB<^)^a 




(/itxi) 


(mAh/g) 


(mAh/g) 




5 


6 13 


6 0 8 




20 


586 


5 9 1 




50 


5 9 1 


583 




10 0 


5 2 6 


5 3 2 


l^^6 


2 0 0 


4 9 6 


4 9 2 



[0 0 4 3] ^3 {cm-r:^ 0 1-. 2-6 comm 

[0 0 4 4] ISmW 7 
^it='^y^/vi 5 Q t^^-^r-f h 2, 7g i:r-fe^U 
>^:/^ ^y:^ 0, 3 g <!r ^/V-fe/Wd— ;^ 0. 

8 g Sril'g^^SgtcAtb, m.^Xl O^mU^VXTb^h. 
15ml cDM;*c^^.;(jDbT3 0 :$>Pfl^^M L^^Co ov^T@ 

0%(D^Vy^ h'7^/i-:tun:.^UZ^^Wcm2, 0 

g sr*px.T ^ ici ^mmm i^xiEm^m^^^-:^ h 
[004 5] z<Dmmm 7 (omm^jEmmmn 1 g ^tz 

9 12 OmA{c:ffiS-r5Si^fitT*^JScmSr=fT^<?v^ (Sfem 

<Dm±m}±\^i. ov) . ^/i^^commmm^m 

5 8 SmAh/g ^ii5^»-T?feo:rco 

[0 0 4 6] ^ig^rl 8-12 

:i(DmMmS--l 2X\^^ —^^N i Sy XTj^^tl^:^ 

miS^mt UT<^#ttSrfF«i-So 40 

[0 0 4 7] — i SX^^th^:^iy^/umitm<D 
^J5fe : ^{l^-^ h y ^AO:tL*?P^ (Na2 S-9H 
2 O) 6 0g^fi»J:bl : 1 Xm^L^fz^J:-^ y —/U tm 

yi<it(Dmi^mMi 0 0 s^^mm^"^. ctticiog(^7c 
m^:t'^^mm\^xmmTX2mmRf5^'^ito 



M^^lzX^^s^Vftm. mm^i:DMF (N, N' - 
iy:?t^/U:^/UM.T^ K) 2 5 0ml ?g®=^ 
y^/U(D7i<:^^ [N i (NO3 ) 2 • 6H2 O] 7 3 g 
^Mx.^ ^mT-trl^P^ISiS^iirfco Cti.{-*E*10 0 

[0 0 4 8] ^(D^^^ 7k. T-fehV. i5^y-/WT*Jll{;i 
6 g Sr#^Co 

[0 0 4 9] #^t^fc{l::'a^^^cov^T5c^5>W^^TV\ 
r^N i S2.1 -Cfeofco I^^^ICtc 

1. 0, 2. 6, 3. 0. 5. 0<D=^^y^;vmi\:.m^'^ 

[0 0 5 0] ±m=-y^/i-mim^m^\ mmmicojE 
m^M(om'^K:i=d\^^x. :^^y^/umitm^7 5%^ /Ky 

:7 5/>fkfc'-y'7^>-Srl 0%tc. i/^:7r-f ^^T-fe^l^ 
>':/^>>^^l 5%{;iL. =^y^/]^^^m(Dmm^m5 

L. ^<^):E^^^>fflv^fcJW^^±^jte^dl <hiR[^{c#^7kii^ 

[0 0 5 1] r (DmMm 8-12 (Dam^:E^i?g*H i 
^^fzK^i 2 0mA^c^@s-r^«^fc^iIT*5fe»cm^^TV^ 
(Sfem^^^^i^jtm^fiii. OV) . li^>r^/^ic^^^cs^ 

4 \-'mmm i i^«<^^^;^feT-^-t-o 

[0 0 5 2] 
[^4] 



50 



11 
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N 1 St OyiS. 


(mAh/g) 


(mAh/g) 




1. 0 


5 8 6 


5 9 1 




2. 1 


6 0 2 


5 5 9 


0 


2. 6 


5 8 3 


5 5 1 


1 


3. 0 


5 9 1 


5 0 9 


^mi2 


5. 0 


5 5 8 


3 9 0 



■^fg-efeofco ^fc. — i Sy <Dymt^l-3(D 
10 0 5 4] 13—18 

^fy^^ x^mjs. ^fh^ t AEm^mn^mit^ ^ 
/v- (N i s) (DiEm^M^<D^^m^mmi^(D^^&fA 



[00 5 51 - (OmMm 13-18 -^mM^^fl^fhJE 

m^^TV^ mm(D^±mj±\-ti . ov) . ^(oi^^^ 
mmirm^x. ^(oi^M^m s i (om^t mm 

[0 0 5 6] 
[^51 





(fi«%) 


(mAh/g) 


5iJ-'ri';i^@o#« 

(mAh/g) 


3 


5 


5 4 8 


5 7 7 




1 0 


5 8 7 


5 8 0 




1 5 


5 86 


5 9 1 




2 0 


5 7 5 


5 6 3 


^jst'ai 7 


3 0 


5 9 6 


6 0 0 


iiiei»ii 8 


40 


5 8 2 


5 9 3 



[0 0 5 71 ^>^<e^{-. ^«ffSr*ofc<gB-g^b^^:ei>o 
fc^^CO^OSI^SflS 0 8mAh/^g-e. 5f--<i^/W@ 

«ffSriS^bfc^J£^(|l 3-1 soamii. 



'^(o^^mtmTi^xmkh x^xtDmrntm-r-r^tz. 

[0 0 5 91 



[mil *fg§gic#.5#^*-»cm<o-«»J«r«^65t-^ 

[^5F-^(^miei 
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1 a 

1 b 
2 

2 a 
2 b 

3 
4 
5 
6 
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